This research was conducted to investigate the protective effect Polygonum minus leaves extract on the histopathological changes of kidney induced by mercuric chloride in mice (Mus musculus). Thirty male mice were divided into five groups and were administered via intragastric gavage with different treatments for 21 days. The treatment were C-(CMC Na 0.5% solution + aquadest), C+ (CMC Na 0.5% solution + 8 mg/kg bw of mercuric chloride), T1, T2, and T3 (200, 400, and 800 mg/kg bw of Polygonum minus leaves extract respectively + 8 mg/kg bw of mercuric chloride). The histopathological changes of kidney were examined by using Arshad Scoring method.
Introduction
Environmental pollutant has become the major problems since the industrialization rapidly increased without adequate residue and waste control in many country especially in the developing country (Xianghua, 2000) . It is impact to the water, air, and soil.
One of the heavy metals that act as the environmental pollution is mercury. Mercury is usually used in the industrial processes such as in dry battery, paint production, plastic, soda, gold mining, agriculture fungicide, disinfectant and topical antiseptic (Patrick, 2002; Nabi, 2014). The levels mercury pollution in Indonesia has serious implication. In Kapuas River, West Borneo, and in Cikaniki River in West Java the mercury levels in water was about 0.002 ppm (Triana, 2012) , while the level standard based on government in PP. No. 82/2001 is 0.001 ppm. Handajani and Budiono (2000) in Rahayu (2002) found that the mercury concentration in shellfish from Kenjeran beach was about 0.6418 ppm that is higher than the maximum rate of mercury in food based on WHO and FAO that is 0.5 ppm.
Mercuric chloride is one of the inorganic mercury that is mostly found in water ( Junita, 2013) . Mercuric chloride has been reported can cause acute renal, corrosive in the gastrointestinal tract, hepatomegaly, and the death (Triunfante et al., 2009; Verma et al., 2010; Dias et al., 2015) . The primary target organ of exposure to mercuric chloride is kidney (Zalups and Lash 1994) . Within the kidney, mercuric chloride will induce the formation of ROS such as hydrogen peroxide. It is also decreasing the activity of antioxidant enzyme like superoxide dismutase, catalase, and GSH (Glutahione Sulfhydryl) (Zalups, 2010) .
The common medication for mercury intoxication is DMSA (Dimercaptosuccinic Acid) that is given orally. It increase urinary mercury excretion but result some adverse effects such as diarrhea, bloating, rashes, vomiting and GI discomfort (Crinnion, 2000) .
From that adverse effects, it is needed natural product which has low side effect. Herb plants are well known to be associated with many medicinal properties (Hassim et al., 2014) which has low side effects and can be as an alternative treatment (Desai, et al., 2003) .
Polygonum minus or kesum in Indonesia is traditionally used as food ingredient, hair dandruff, and also indigestion (Ghazali et al., 2014) . It can be found also in Sumatera and Kalimantan. The high polyphenol content, quercetin, myricetin, suggested to be responsible for the antioxidant activity of Polygonum minus (Christapher et al., 2015) .
Based on the background above due the adverse effect of mercuric chloride especially cause damage in kidney, and the potential of Polygonum minus due its high antioxidant that against the free radicals, might be considered as a natural medicine resource to protect the effects of individual and simultaneous exposures to mercuric chloride. DOI 
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Histopathological Preparation Observation
The observation was conducted by using Olympus® CX-21 microscope that connected to Opti Lab Viewer and Image Raster 3 software with 100x and 400x magnification.
Then the examination was done by calculating the percentage of the lesion per five times from random fields of view area using Arsad scoring (Arsad et al., 2014).
Data Analysis
Data for each group were analysed statistically using Kruskal Wallis Test followed by
Mann-Whitney Test to compare the treatment effect of each group. Statistical analysis for this experiment is using SPSS 20.0.
Result
The examination results obtained from each treatment groups of C-, C+, T1, T2 and After that, continued with Mann-Whitney U test to see the differences between each group. The data result could be seen in Table 1 below.
The data results and histophatological features of kidney tubules on mice were also shown on the Figure 1 and Figure 2 Table 1 represents the effect of Polygonum minus leaves extract on histopathological changes of kidney. Treatment group of C+ that were administered with mercuric chloride showed significant difference compared to C-(p<0.05) but did not show significant difference with the group T1, T2, and T3 that were administered with Polygonum minus leaves extract doses of 200, 400, and 800 mg/kgbw. 
Examination of Hydropic Degeneration
Examination of Necrotic Tubular Cells
Discussion
Mercuric chloride that has entered to the body will bind with sulfhydryl group to form GSH-Hg-GSH that will be cleavage to Cys-Hg-Cys by GGT in kidney. Moreover, binding of mercuric ions with sulfhydryl group may cause decrease glutathione levels, superoxide dismutase, catalase and GSSG. It lead to increase in levels of reactive oxygen species (ROS) such as superoxide, hydrogen peroxide and hydroxyl (Zalups, 2010) .
Those ROS formation provoke lipid, protein, and DNA oxidation (Oda and Ibrahim, 2012).
According to McGavin and Zachary, (2007) lipid peroxidation can destroy plasma membrane that will cause increasing the permeability of Na + , H 2 O, and Ca 2+ and disturb Na + -K + ion pumps. Those will move into the cells and lead to cell swelling or hydropic degeneration. On this study, C+ that were only received mercuric chloride showed no significant different with group T1, T2, and T3 that were received Polygonum minus leaves extract.
Those insignificant difference on C+ might be caused the cell injury had passed hydropic degeneration stage because hydropic degeneration is early stage of cell injury and on this research mercuric chloride was continuously given for 21 days resulting the severe changes and become necrosis. Therefore, in the group of C+ had predominant necrotic tubular cells with less of hydropic degeneration. In the parallel of this, quercetin can also prevents lipid peroxidation that helps to preserve membrane integrity, donate electrons, and increase the production of antioxidant enzyme such as superoxide dismutase, catalase, glutathione reductase, and glutathione-peroxidase (Banjarnahor and Nina, 2014) . The other compound in Polygonum minus leaves extract that play important role as antioxidant is gallic acid that can protect peroxidation of lipid by scavenging the free radical and lipid peroxidation inhibitory activity (Badhani et al., 2015) . Through this mechanism, ROS production by mercuric chloride can be reduced so histopathological changes such as hidropic degeneration, necrosis and tubular cast were also reduced.
On the present study treatment group of T1 with dose 200mg/kg bw of Polygonum minus showed significant difference with C-and no significant difference with C+, DOI indicates the antioxidant activity from Polygonum minus on that dose was not sufficient to against ROS formation.
Whereas treatment group of T2 with dose 400mg/kg bw of Polygonum minus showed significant different with C+ and no significant difference with C-. This indicate there was the sufficient protection mechanism from Polygonum minus leaves extract.
Treatment group of T3 with 800mg/kg bw dose of Polygonum minus leaves extract showed significant difference with C-and C+, indicates there was the reduction of antioxidant activity. Skibola and Martyn, (2000) reported that excessive intake of flavonoid especially quercetin can act as pro-oxidants that generate free radicals, as mutagens, and as inhibitors of key enzymes involved in hormone metabolism.
Conclusion
Based on this research, it could be concluded Polygonum minus leaves extract could reduce the damage of histopathological changes in mice kidney (Mus musculus) with mercuric chloride induction. The best dose of Polygonum minus on this research was 400 mg/kg bw.
